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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a fully wide 
visual-angle characteristic while securing front contrast. 

SOLUTION: The light which penetrates a polarizing plate 
6 and a phase difference plate 4 and is made to outgo 
from a liquid crystal display element 2 Is improved in 
the visual angle including the directions from 12 hours 
to 6 hours by a phase difference plate 3. Furthermore 
front contrast is secured by applying light in the 
normal direction using a light diffusing plate 7 and 
light is made to diffuse in the directions between 9 
hours to 3 hours which were not improved by the phase 
difference plate 3. Optical arrangement is constituted 
so that in the case where the light diffusing plate 7 
has directivity, light penetrates the light diffusing 
plate 7 after passing the polarizing plate 5 and in the 
case where the plate 7 has no directivity, the light 
penetrates the polarizer plate 5 after passing the light 
diffusing plate 7. 
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X. n y, nzA\ n x > n z > n y <OM(^:-Jr:fr L , 

0° WT<7)«il(:il(ir*T.^Ci:«r#fiti--&a^:glie 
[RjJc^ 7] Nz = (nx-nz) / (nx-ny) 

x-^^ix. mrieaffl^lscoirnA^fttzit-f -r-- •> 

nnKTJtl^U, 0. 2Ja±.0. A i:XT<r>iK.m^~Mi£iii> 

0' W±3 0* «LToeHU«im-&Ct«:!if®i:-f^ 
[0 0 0 1] 

^/•c_V:J-;i.3>krji.-^4-i:'<O0A (+7-fX^-h 

^-•>3>) ^fff«;i$ffl$fiTv»-5f'< xru-r^^ C 



IflfflTl 0- 1 0 4 8 7 

2 

[0 0 0 21 

i: t, 1 ttiea $ n ^ f2:fflstK t , >l- t x. if iiini #« t-* 
tL^o }i![Bii«7n^a<7)iijm#iffl t (±]g:4tiBiu/<y y^-i 

[0 0 0 3] STNSjSB^^^^SOIlSic!: LTGCtlft 

ft34«^-it* n-c > o ffiaiiftTK^g COT u aeg ? n / < 

:^|6]0«ffT-*^IEffi«««-|S]±$-*i--&f^a<>(c. 7'';X 

A->- h 5: 1 ti:^/c(±2^^:-&^T•^j|fi!<;Sin^o t'v xa 
h 1 ftees-r-srtd, iESi^g(±*^j7 o%[6)± 

ico-c-, 7*'; 7:/, ->- i> t;B)«:S'ixr^>^i/!!i(7)ti9ii±o 
ft 7»«5^ < 4- -2. ^ filrfe-r ^ i6 H , ptl£t;c«^ 3 ^Xtc 

[0 0 0 4 1 1^ 6- 1 9 4 6 4 8 ^'iM'^^W^- 7 
- 5 0 9 3 2 7-f-^;rffitC|53^gnfctt#rl±, mititmil. 
«SrflJfflLT<'»*o !itra¥6- 1 9 4 6 4 S-^-ifffif 
l±, ji5BliS7F^T-<7>WSiiBll-, ±ffiA''7-'jXASi, TM 
7j«^rtffi-e*>^7'>JXA>'- hA«KS^*x. iiSS^^^ 

[0 0 0 51 If ^¥ 7-509327 -§-i>lilT-l±, iiJa^ 

[0 0 0 61 #S¥5- 1 5 7 9 1 l-?-i^aiUra^^iX 

/-itSiffli. mie3^>:7C(£ffl^<SSrfi|fflL-Cv^^„ 

jKB^B^/T^^af/j^^tx t %,¥xmv-mw^ n x > 

n z >n y t L/'^tSSifftt7 -f ;u A Srffiffl L^. 3 
[0 0 0 7] 

[iiw*»»*L J: -7 t-r-aitsi se^feti{i:iO}j3[Bi,«jF^ 
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3 

10 0 0 81 *^?g<7)g6;)(i, iEffi:^|6]<7).3> h-7X h 
[0 0 0 9] 

^a«:fllfiS:-t^ ^ t (I J; oT, 3E^4-iEli=' > h 7 X h 

■2>o 30 

[0 0 10] Bfrf5*jm«ii, Tfeam+fflii 

^f&^tci^xiJT. mti^iL^wi. i/bih^m<r>iEitWit 

•So 40 

10 0 1 1] tf-:^§^mii. mu±iit:n.mi. ^tuftim 

mttitHutimii. *iil*HBI<0fS5fc«O 

!£ft« t Ttai WIS ofi7t« t w&ffiMJ- i o i: .& ^ 
[0 0 121 i/w^iiwji, iifrie3fcjs:iftigji, SiJf^*^ 



#53^ 1 0- 1 0 4 8 7 

4 

[0 0 131 ifc^^mii, m^itnt^wi, 

5t*£Sj:«<oEiBifi4, mmm-n\^t-^ 

[0 0 141 ttz^^^mii. SJfefS:t§M«o 3 ->:7c:^|S] 

oaiJf^nx, ny. n z A^ n x > n z > n y <7)r»gt?j 

• ia.±8o' i:xT<nwimr.m\£ixi,zti:^mt-ri>o 

[00151 t tz-^^mit. Nz = (nx-nz) / 

(nx-ny) X^i^ix. BlIief3:ffiM«OfiP;^^ft(-i+ 
i-.i)U'*'T---->3 >MoSft<7)iiJ^^^-ri^t5:N zAv 
i&^A 7J«6 3 3 nmOt 0. 2W.±0. 4 l^TO 

*l&WuerEx.(i:. ±iiEL;t: J: •? 4- N z M^^-f"^ 3 -Jctc 

[0 0 161 itz^^mii. ffirfefil:ffi^«(i. 

^•fft**, 2 0* JilJiSO'' UTOreH(-igl4'n^.Ci: 
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5 

[0 0 171 

imM<^mm(or^B] mat. ^^m^mim^mifmr* 

jfel£»«7(i. tliffl#ffi!|-C*^fl**g5<7>^r|.:^fII|tc 

[0 0 18] l5ffiffiH^BS7F^T-2ti. ffia^B5f^9^#tf 
ffie^iiS BEf^mi 0, 1 1 it^gmSl 2, 13 

fiK^tt^o ^■'•7X^tel 4, 1 ScorelUfi^B^H® 8 75'S£g 
$^X^o :^'-7X^^gl 4, 1 SOffie^aSSfflO^SffitC 

ii> -g-K-f^tLJS^mS 1 2. 1 3 7!>^?f^ffi^n^o 
*'7X^«14, 150iS?qmfel2, 137&«ffM?n 
^'w^SSCii. i5tJ^W(I:b;^co TEffijMl O; 1 1 

lO 0 1 9] iS^i:ffil 2, 1 3<i. TO 
f&^. ^coSMt^ll:^/ -7 1 4, 1 5(r>mi,z^^iix 

[0 0 2 01 immi 0,11 7>f'€-ti^'tL?BfiE^:fx;^j:^' 
v;^««14, 1 Sti. |«^«ra-C?iiB^B^^-9 75^2 6 0 

^t?-e<btirv^^, ?SB^H«8<oiSB^Hm^i:ii> /c<hx(^ 
JE(7>innm^l3ii^^'r^^^y'7' -i y ^WL^Bi.z^ U\:ti 

*mtc J:oT/>:i:x.li:o. 14 3<i:S^a. ^b^bS 8 O/? 

[0 0 2 1 ] 3 :>:7cf3:ffl^« 3 . 4 (±. 3 ::>C7C:^|6]T'-e 
^^'?-'nS^/f•$:^-^^4' 0 . 3 :^fS]C0i®?/f^4- n X , n 
y, n z tLX. m\^{Z^tix^:^l^<Dmifx^i:nx, 
ny (nx>ny) tL. m^-)jl^<nmVx^i: n z t-t 
3:^[6](7)®W^?;5fn x>n 2 >n y Ui^^^tl 

[0 0 2 2 ] tfc. 3 ^XTCfiffl^tS 3 , 4<0^ffl«:^f6] 

^kytyfl^<7)mtfxi^im^^X. f^S:N z = ( n x - n z ) 
/ (n x-n y) <hMSL. tSSAt^^S 3 3 n mcr> t ^ 
UNz = 0. 3r-*^ 3^>:7c:f2:ffl^<£3, 4/}m^^hix 



If 10- 1 0 4 8 7 

6 

[0 0 2 3] flirteNztt(i, > 

[0 0 2 4 1 7tffiS4«7ii. rK'J :^;~rKt^ Y h L- 

wif&^ii^(ox&mmim^^o Lfzi!>^^xm^m5<7^ 

[0 0 2 5] Ei2*i, ici6:9!LU7(r>mmm}mx^^^o 
itt&^WL 7 <r>mm^m<Dmm i e uti. v^^xnt^^m 

^ffl-l^co < (jc;^ 1 7 7!;^^S:?f^^^:lx. ^KB^B«7F^^2fflilo 
S®1 8U^?tSr-*'2>o <(?Al 7li. iliM^lfflcoS 
®i 6(c<(?^i 7cos^::^rffi]S:~-^:^[fi]t:iHSx.T#?^ 

BSS^n^o ;^J<h^ii: < t?.^ 1 7 (DlMfH ^ 1 (i3 0' J-:!. 

^'0 2 /xmizt^^^ix^ m^ir^<i^^l 7ril<Dfi\mLi^ 
^1 fim^Ztk^^ti^ 1 cm2^>;^j»5*^l 5:^1gtJL±<7) 
<i^^ \ 7y}'r<m] Cy{^]iznj^{Z'rl'ti^ixZ>,. 

[0 0 2 (>] miM^7 (D^mi s^^hmmz/jMLfz 

Tfel 9, 2 100^0. < (J^ 1 7 ^iS^i-r^Tt 1 9 

;t:.hx.<i*<t?c^l 7 «r«;S:-t"'2>-lil® 1 7 a (zSil: 
4^tt2 0(**.tLTA#t^^ 2T-A»i-t'^^. X ;rwK7)ig 
PiJtl?/eor. tt2 Otl^tLT ^ 2 (tli^^'^ttiMft^ 3 

[0 0 2 7] [213ii. ffiB^H^r^^glcoS-tSfifeSPWoeS 

tk^i^iTT^-rmxh^o niify 4{zm 

P2li:^'7XS«l 5 (iffM^nrv^^gefpjBgi i (7)-;f5 
S5^^Bdr6]«l$:,7^L. ^^tnP 3U7tte8i*5c7cOttftte^ 

:^rfii. i-4^4:>*)fl»ie< (j*^ 1 7 0ft^:^ffiit (iig^i--?) 

:^(S]$:/1^L. ^^epP 4 (iffi7fe«5 0iai|X$fi:^f6]^/7^L. 

40 ^idP 5umit^6(Dmm:fji^^mL. ^^nP6(i3 

'X7cl£fflll^3 0Sffitt:6-Ifil«:7nL. ^Ql P 7 (i 3 ;>:7c 

[0 0 2 8] ?eB^a«7r^g 1 ^7fe^£Si«7tBq;)*'ba/ct 
#\ 1 2B#-6B#:^lfi] (±T:^fSl) (7)|fi2 2t. 9Nf- 
3^:^f6j Ott2 3 4:^!»i: LT> ^CPP 1 

«i:|4 2 3;&*tbB*Iti^»)(l4 0' 0:^r6lUEIS^n. 
epP 2{ia 2 2 75^ibB#tti:b0ii5 0* co:^ffi]UBSg5:^ 

ti. ^enP3(iifi2 3cott±<o:^ffiiiiBfii5$^n. ^enp 

50 ^epP 5(i|62 2;5-tbB#fti=*:>»)U5' 0:S^rfi](lKI5^ 
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■ 7 

it, ^enP6»i«2 2;J»<bB#ttit>»3IC2 5° 
EK^n, ^enP 7«itt2 2 3»«<bS^ttt*>')U2 5' 

6t, 76ffitS:tK7cotafti£:^:^i6]P 3 tOfiE-r^li, 
ll#14Sr;&:&*J-^i;(;i--S,/;*!)tI6 0° J.:)L±8 0° WT"?? 

[0 0 2 91 d 4 (i< S^B^^TF^g 1 ^'-'i^tio^Xm^.^ 

-So >'<yi'7-f h->XrA2 4J±, ^ji:x.lfii:TM:^?»i: 
-C*?l^n. jfcjl2 5 3|*«2 6 t, l£85:->- F 2 iO 
?<!:, •y')XA >-h 2 8, 2 9 t ^:#^•Cfl|^StL 

•So 

10 0 3 0] 3t;jlS2 5I±, t J: oT* 

B^B«^^SHiUBea$n-&o i&tk'y- h 2 7(i, 
[0 0 3 1] ■ri;XA>-h 2 8, 2 9(1, ri";;u« 

- h 2 7 t\^Mi^7ft^m. \ tOHlCffiaSn^o te^v 

- h 2 7 1il<7)7*g XA ->- h 2 8 Ul±, 3 0a 

[0 0 3 2] st'/^r, iisa^^^ai t^<yi^^^ h -> 

•y i' 9 -f I- 'y7.-rU 2 4 (;i3i/»T, PBRflptrJIS 2 5 t LT 

i-.j>or% ':fjt«2 6 ccj:or^jfe«i*isr.«o#^ms:*+t 
■^-«uji<o ffi^^^-^ai*«ix/cjfe(±, t£S4x- h 2 7 

1S2 6 tffitSc->- h 2 7 tU.toT^TfcjJ^Tj^'bSTfcili'ft 

T.BBJt$it-5o 40 
[0 0 3 31 cot #®jtjffiftS^iv/cifel±, ffiali^^g 
a lKPJiii-.2.m«;iElfjWjS«-[6j±$-«i->J,/'ci6U-7''; X 
A->-h 2 8. 2 9 4-iSiai-'5)o T-'J Xa ■>- h 2 8, 
2 9J1, ifitiv'- h 2 7A>ib%-<i-"b<Xfcffil7feji?.<r>7tl-, 
r-j Xa •> - h Uff^fig? fL7t«:^l6j 30a. 30b J: 
^X^^'&L^mz^^ iE®iWJKSr?9;K)Tjfi[B^«^^ai 

[0 0 3 41 7'';Xa->- h 2 8, 2 9(±iEffiai«S-l6j 
iL^^^tztb\z^m.^t\.i>ii'^. -/'jXAy- F 2 8. 2 



0-10487 

fii, «[Bl.«^liemU7lci£tic«7^3->:7c:^|fi]<7)S 
W^SrWW L/j 3 'kitW^mM. 3 , 4 «r«kS4>^^(tr-Be 

[0 0 3 51 jfJa^s^v^ai (Ii3</»r, fiTtteeuHBjt 
Stlfj/N' y 7 -T h 'yXy-U 2 4 *>«b<07tl4, SvUCit 

xtf^'So 3^Js:7cf4fflii«(±, affi«:^i6j<7><fn^^u*tt£-. 

7C(jJ:ffl||«4 «:jS«-r-5C t«CJ:oT, 12Bf-6^:^ 

[0 0 3 6] j^B^aS 8 <r)'^!L^'^=^- 9 (±, ■^Eteep^DB^d 
liffilfiJll^lO, 1 1 {cJ;oT^i:ixrK?iJ-r.2>„ Tifvx 

jKB^55-?-9 <OBe?iJU?&oT, 7t<7)KE7fe1±U J: oTfa U ^ 

L;L-7t:(±. 3 ^^iTcEffi^+S 3 I- J; o T 3 ;>:7cfiffl||tg 4 
t|SI«tCLTl 2B#-6B#:^|fil<^m^7>feic|IS*T.^o 3 

[0 0 3 7] is^Sffii 2, 1 sraiuigEtensnLT, 

jKb^bS 8 t-^l^?:*i;$-»i-/cSliep*Dl^U(±. iKB=B55-T- 

^(n^Wn^t^if^y 7.mW^ \ 4, 1 5 UitLTftit4-:^ 

5?i-J: or A,!j:f-)t<o3S«/i«wf4-iiii|i»p Lr , 

[0 0 3 81 5 ^ritii L ;l:5t<4 , ^feffit^lS 7 iZX 

or9B#-3NF:^ionzts:8i^tt-5o 7 <?)< ii;^. 

1 7<7)4-«.>ffl5^5-(iSiStcA#f L;l:*(i, -eoiiasfrf? 

4o *l£tic1R 7 </>< JJA 1 7 ff>*)^tSi'/fizKULfzit 

li. mmLfzxoiz7.^^)\.<7)i^mi.z'i^-:>x. 3:kit&m 

[0 0 3 9] zffixnizmi^n-imimit-i-^zuzx 
or, ±tLnm7 r-.x^^nnL±ij<fl]t 3'Xititismu 

3. 4{cj:<s,tifti)i::^:^ifi]<;)/<^>x^fl)i>). IEM3> 

[0 0 4 0] I1I5J4, *^^0||2*iSJB.^r-*-J,iCEB^B 

1 a (±, «rie«[B^a**^a 1 i:l^«t;?ea^«^S^2 i: 
ffi«^«3. 4t,iB*1£5. 6 jtiSSttK? a 



9 

II-r-5. C t i fii) t L T. %im. 5 t 3 ;>:7c:fifflll« 3 

aSTT^gl all. Sl)|ll#iij^»<b<i5t«5, *l!£:tlt«7 
a. 3 '>:7E;tt=ti^^S 3 , fSB^a«^?g^-2. 3 ^JcTcfiifflS 

[0 0 4 II men, 3fct£t!c«7 aOfflfSH-eab-So :)t 

L, Sff^Ti^Hv^U^^-^ 2 a?®<75m*3 1 , 3 2'^:^ 
tl^*l^-r^2^<Dy i )UA 3 3, 3 4 ^rfSe LTt#fiS; 
$tL-5o«l«3 1. 3 2Ji:, V -f ;UA<Oife^:frlfi] 3 5 

n-So < ;UA 3 3 , 3 4 Ofiif^cOl^g^ 4 (±. 7 < 

?*t-5.o 7-fJUA3 3. 3 4 #««3 
1. 3 2(1. SW-!|575ti^t;^l^i:'o L^^^pi+rSeaL 

*4J1, 5 5° J.J.±7 5' J':]LT<oeH(;S^vl t^fft^S 

L<. ^^.mmmr-anmo All. 6r>° cjHtm^o 

10 0 4 21 ^IfiticlE 7 a US*^:^|f5I 3 5 tJ^ c> ASf L fc 

itu. t(ottmm^m-^imyn^3 si-ais+L. ie 

¥ff(^A»f L/C7fe3 6 II. y rtal*fu ioTJCtS: 
L.. 9B#-3B#:^l6)<7)mft«:ltf::^-t^„ ^r7-f;U/, 3 
3, 3 4 11. ^n-e'it-:^|fln;A9tL/>:)tL*>tI^l-i/i; 

[0 0 4 3] El 7 II. »1 Jttei5ll-C*^jffia*^^gl 
^B^Tji^^ 2 t . 3 ;^7cf4fflM« 3 , 4 t . <S^« 5 , 

•y 7 -f 1- ■> 7. -r A oeeaii . us i ^mnm t mvkxi> 

I 0 0 4 4 I 13 8 11. id^mm^S. 1 b cO^«fiKgC*l-<7> 
ffiS3:^fti-7ni-[2lT-*)^o ^epP 8(i*-vX2£tEl 4U 

gpP 9ll:?r-7XStgl 5(ZBfi!£?tLrv>^aSl6]Sil 1 <7> 
»fiLa1i^^-E|6]tt^^L. ^giP 1 0 (US jt^S 5 <7>i&i|X# 
:^|6]S:^L. ^epPl 1 (lfS7t*J6 0iftWa:^(fil«:jp 
L. ^epp 1 2(13^>;7cfi:ffl|g«3<Oilffi*S:^|fi)«r^ 

L, ^epp 1 3(i3;X7c(2:isii«4<ojiffl$A:^(fii^^ 

i-o #«fi)ta5*l-<7)ES^f:Kl. ?»l^Mff^Stl^»-C* 

(0 0 4 5] 121911. »2Jt«cCT-e*-&iES«^^fil 
c<0tg^$r^j^i-K^®|lj-C-*4o iiSS^^^ai cll, 1^ 



<6) !|f B3¥ 1 0- 1 0 4 8 7 

JO 

1 t [Bl#(C?KB^a«7F^?- 2 i: . 3 '^7Cf54g^« 

3, 4i:.lS7t«5, 6 t. 7t«:tlc«7 c ,!:^^^T•^i 

7-A<ogea(i. ^i^ifef^BtrntT-^-Lo 

Si:^4-^.6:(1. 7£J£Si«7 c7»fJt*14?:i^;t:^i'7 -r 

i*teff*.^.t|B]i:T-*^„ 

10 0 4 6] -^(:» 1 i O'lS 2 o^SSff^ssi: » i it;$x 
70 CTiiO-f va> h *-7'UJ:^tI^#ttOiFlffi$S 

[0047] miOll. n>-h9X h C o = 4 75?{# (b ^ 
-S*^ 1 ^JfiBi^ii J: 1 lt^m<7>^ va> h^Xhij 
--fiU-^9-7VX'^i>o ffl^<0[*i:^A?C o >4 OlEOi 
-C-*>»). M^<r)9V->i-ii^C o<A<r>1^mX'^Z>r, ^\>a> 
h7X h:^-7'r-|l. ^TpffiOl 2B#:^r|fi]S:0° t L. 
3B#:^|6)«:9 0° t L. 6 B#:^[6) ^ 1 8 0 ° t L. 9B# 
::^(6]S:2 7 0° tLxmtX^^^o ■{ v =i > \- y V ij 

-r<7>tf"-6*.Sr«^ffiu*tLrsiS::^i6]coo' t l. n 

5 0" i-ComAteH<0«#Sr«Lr»/>^o 

[0 0 4 8] mi 0 (A) -010 (E) II. mi mm 
BSSi;iJv»T3;>:7c(ifflii«3. 4 (r>mmN z t- o . i 
- 0 . 5 i -c 0 . \ 'r-z>'^^\:Lfzt bmnw: t- n\ l . m 

1 0 (F) Um\^mm<r>m^i7r^-to 5tj£gic«7$rl5 
it/sTEllO (A) -HID (E) \.t7r-^i\.Z>m^<n-)j 
*K 7lcffiti1S7 €:l$(tii:v»ia 1 0 (F) 

ztJ'O. 2-0. 4 <OJ*^(-^:^(ujT-''<7 > 7.0j=ii,vf£ 
JO lllfttTJMf'bit^C tjJfiflJS, L/w7j^oTW:I^N 2(1 

0. 2Ja±o. AVXTff)i&m^zt&'M.-tz,ztm^tL 

[0 0 4 9] El 1 1 (1, » 1 ^ilsBigcoifiB^H^Tir^a 1 
U±jv>r. 3:Xxf4fflll«3, 4<O^^Nz = 0. 3t 
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